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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claims 1,15, 26, and 36. 

The objections to the specification and the drawings are withdrawn as 
appropriate corrections have been made. 

Response to Arguments 

Applicant's arguments filed 10/24/2005 have been fully considered but they are 
not persuasive. 

With respect to independent claim 1, and dependent claims 2-14: 
Adding the phrase "for providing enhanced pumping efficiency" is not further 
limiting to this claim. There is nothing to compare "enhanced" to, so one could rightly 
say that the pumping is enhanced in comparison to the situation where no pump beam 
is being applied. Therefor Shoji still properly anticipates this claim. 
Please see below for an updated rejection to the claim. 
With respect to independent claim 15, and dependent claims 16-25: 
In response to applicant's arguments, the recitation "for fabricating a laser or an 
amplifier" has not been given patentable weight because the recitation occurs in the 
preamble. A preamble is generally not accorded any patentable weight where it merely 
recites the purpose of a process or the intended use of a structure, and where the body 
of the claim does not depend on the preamble for completeness but, instead, the 
process steps or structural limitations are able to stand alone. See In re Hirao, 535 
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F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 
USPQ 478, 481 (CCPA 1951). 

In addition, adding the phrase "for providing enhanced pumping efficiency" is not 
further limiting to this claim. There is nothing to compare "enhanced" to, so one could 
rightly say that the pumping is enhanced in comparison to the situation where no pump 
beam is being applied. Therefor Shoji still properly anticipates this claim. Please see 
below for an updated rejection to the claim. 

Shoji does discuss the use of these crystal orientations in optical amplifiers and 
lasers (col.1 lines 1-4). 

Shoji is also not believed to teach away from the use of <100> orientation, as 
suggested by the applicant, but merely outlines certain advantages of using <1 10> 
crystals in comparison to both <100> and <111>. Shoji clearly states this in col.6 lines 
5-10. 

Please see below for an updated rejection to the claim. 

With respect to independent claims 26, 36, and dependent claims 27-35: 

Adding the phrase "for providing enhanced pumping efficiency" is not further 
limiting to this claim. There is nothing to compare "enhanced" to, so one could rightly 
say that the pumping is enhanced in comparison to the situation where no pump beam 
is being applied. Therefor Shoji still properly anticipates this claim. Please see below for 
an updated rejection to the claim. 

Shoji does discuss the use of these crystal orientations in optical amplifiers and 
lasers (col.1 lines 1-4). 
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Please see below for an updated rejection to the claim. 



Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 15-22, 25, and 36 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shoji et al. ("Intrinsic Reduction of the Depolarization Loss in Solid-state 
Lasers by use of a (100)-cut Y3AI5012 Crystal," by Ichiro Shoji and Takunori Taira. 
Applied Physics Letters. Vol. 80, No. 17, 29 April 2002). 

With respect to claim 15, Shoji discloses a method for fabricating a laser or an 
amplifier comprising: providing as a gain medium, a crystal (col.1 lines 11-13) 
characterized by an orientation such that a <100> (referred to throughout) plane of the 
crystal is oriented substantially perpendicular with respect to a direction of beam 
propagation within the crystal (evaluation done in this plane as discussed in col.1 lines 
17-19), a pump source configured for providing (col.5 lines 1-2) pumping energy to a 
pumping region of the crystal, a cross-sectional overlap between a beam of radiation 
propagating through the crystal and a pumped region of the crystal, is greater than 
about 20% of a cross-sectional area of the pumped region of the crystal (col. 3 lines 19- 
21 , beam radius equaling the entire rod radius, so overlap would be greater than 20%) 
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for providing enhanced pumping efficiency, and wherein the use of the substantially 
<1 00>-oriented crystal reduces depolarization loss or thermal lensing compared to a 
substantially similarly configured gain medium made from the same material as the 
substantially <I00> oriented crystal but having instead a substantially non-<IOO> 
orientation (figs.4,5 and col.4 lines 29-31, and col.6 lines 5-10, speaking of the 
advantages of <100> orientation as compared with other substantially non-<100> 
orientations), and additionally discloses the crystal be pumped (col.5 lines 1-2). 

With respect to claim 16, Shoji discloses that the diameter of the beam of 
radiation propagating through the crystal is greater than about 45% of a diameter of the 
crystal (col. 3 lines 19-21, beam radius equaling the entire rod radius). 

With respect to claims 17-22, Shoji discloses the crystal to be of Nd:YAG (col.1 
line 12), which is birefringent, and has a simple cubic structure. 

With respect to claim 25, Shoji discloses the gain medium be orientated such that 
the polarization of the stimulated radiation is directed substantially along a diagonal 
between two crystal axes other than the <100> axis (Shoji, fig.4 col.4 lines 5-12). 

With respect to claim 36, Shoji discloses a gain medium in the form of a crystal 
(col.1 lines 1 1-13) characterized by an orientation such that a <100> (referred to 
throughout) plane of the crystal is oriented substantially perpendicular with respect to a 
direction of beam propagation within the crystal (evaluation done in this plane as 
discussed in col.1 lines 17-19), a cross-sectional overlap between a beam of radiation 
propagating through the crystal and a pumped region of the crystal, is greater than 
about 20% of a cross-sectional area of the pumped region of the crystal (col. 3 lines 19- 
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21 , beam radius equaling the entire rod radius, so overlap would be greater than 20%) 
for providing enhanced pumping efficiency, and wherein the use of the substantially 
<100>-oriented crystal reduces depolarization loss or thermal lensing compared to a 
substantially similarly configured gain medium made from the same material as the 
substantially <I00> oriented crystal but having instead a substantially non-<IOO> 
orientation (figs.4,5 and col.4 lines 29-31, and col.6 lines 5-10, speaking of the 
advantages of <100> orientation as compared with other substantially non-<100> 
orientations), and additionally discloses the crystal be pumped (col.5 lines 1-2), 
completing the amplifier means, and further discloses a use of the material would be in 
an amplifier (col. 1 lines 1-3). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 



i 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-14, 23, 26-33 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shoji et al. ("Intrinsic Reduction of the Depolarization Loss in Solid- 
state Lasers by use of a (1 00)-cut Y3AI5012 Crystal," by Ichiro Shoji and Takunori 
Taira. Applied Physics Letters. Vol. 80, No. 17, 29 April 2002) in view of Grossman et al. 
(US5850407). 

With respect to claims 1,10 and 26, Shoji teaches a gain medium in the form of a 
crystal (col.1 lines 1 1-13) characterized by an orientation such that a <100> (referred to 
throughout) plane of the crystal is oriented substantially perpendicular with respect to a 
direction of beam propagation within the crystal (evaluation done in this plane as 
discussed in col.1 lines 17-19), wherein a cross-sectional overlap between a beam of 
radiation propagating through the crystal and a pumped region of the crystal, is greater 
than about 20% of a cross-sectional area of the pumped region of the crystal (col. 3 lines 
19-21, beam radius equaling the entire rod radius, so overlap would be greater than 
20%) for providing enhanced pumping efficiency, and wherein the use of the 
substantially <100>-oriented crystal reduces depolarization loss or thermal lensing 
compared to a substantially similarly configured gain medium made from the same 
material as the substantially <I00> oriented crystal but having instead a substantially 
non-<l00> orientation (figs.4,5 and col.4 lines 29-31, and col.6 lines 5-10, speaking of 
the advantages of <1 00> orientation as compared with other substantially non-<1 00> 
orientations), and additionally discloses the crystal be pumped (col.5 lines 1-2). Shoji 
does not teach the crystal to be in a resonant cavity between two or more reflecting 
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surfaces. Grossman teaches a Nd:YAG crystal in a resonant cavity between two or 
more reflecting surfaces (fig.1). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to combine the <100> orientated crystal gain medium of 
Shoji with the resonant cavity and reflectors of Grossman in order to provided feedback 
of light through the gain material of the crystal, to obtain a coherent light beam (laser), 
as is well known to those of ordinary skill in the art. 

With respect to claims 2 and 27, Shoji and Grossman teach the laser device as 
outlined in the rejection to claims 1 and 26, and further teach that the diameter of the 
beam of radiation propagating through the crystal is greater than about 45% of a 
diameter of the crystal (col.3 lines 19-21 , beam radius equaling the entire rod radius). 

With respect to claims 3-8, and 28-33, Shoji and Grossman teach the laser 
device as outlined in the rejection to claims 1 and 26, and further teach the crystal to be 
of Nd:YAG (col.1 line 12), which is birefringent, and has a simple cubic structure. 

With respect to claim 9, Shoji and Grossman teach the laser device as outlined in 
the rejection to claims 1 and 26, and further teach the crystal to be pumped parallel to 
the direction of propagation (col.6 lines 2-4, end pumped). 

With respect to claim 1 1 , Shoji and Grossman teach the laser device as outlined 
in the rejection to claim 10, and Grossman further teaches the laser medium to have 
Brewster angle surfaces (col.3 lines 40-52) wherein the surfaces inherently allow for a 
beam of substantially elliptical cross-section to propagate through the crystal. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
incorporate the Brewster angled surfaces of Grossman into the laser medium in order to 
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allow for polarization selection of return light into the medium (Grossman, col.3 lines 40- 
52) for further control of the polarization of light propagating through the crystal. 

With respect to claims 12 and 13, Shoji and Grossman teach the laser device as 
outlined in the rejection to claim 1 , and Grossman further teaches disposing first and 
second non-linear elements in the cavity such that the laser is frequency tripled (fig . 1 , 
abs.)- It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the first and second optical elements to frequency triple the laser to 
generate a UV light source (Grossman, abs.), and place the elements inside of the 
cavity to allow for the return of fundamental light (Grossman, col.2 lines 38-40, speaking 
of separating out of the fundamental light, allowing for it to remain in the cavity), not 
frequency converted, to additionally pump the active medium and reduce the overall 
system losses. 

With respect to claims 14 and 35, Shoji and Grossman teach the laser device as 
outlined in the rejection to claims 1 and 26, and further teach the gain medium be 
orientated such that the polarization of the stimulated radiation is directed substantially 
along a diagonal between two crystal axes other than the <100> axis (Shoji, fig.4 col.4 
lines 5-12). 

With respect to claim 23, Shoji teaches the method outlined in the rejection to 
claim 15 above, but does not disclose the crystal to be disposed within an optical cavity 
of a laser. Grossman teaches a Nd:YAG crystal in a resonant cavity between two or 
more reflecting surfaces (fig.1). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to combine the <100> orientated crystal gain medium of 
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Shoji with the resonant cavity and reflectors of Grossman in order to provided feedback 
of light through the gain material of the crystal, to obtain a coherent light beam (laser), 
as is well known to those of ordinary skill in the art. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shoji in 
view of Bowman (US 6370172). 

With respect to claim 24, Shoji teaches the method as outlined in the rejection to 
claim 15 above, but does not teach the crystal to be side pumped. Bowman teaches a 
YAG crystal (col.7 lines 51-53) wherein the medium is side pumped (fig. 3). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the method of Shoji with the side pumping of Bowman to minimize the fluence 
and reduce the risk of optically damaging the crystal (Bowman, col.6 lines 41-46). 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shoji in 
view of Grossman and further in view of Bowman. 

With respect to claim 34, Shoji and Grossman teach the use of the crystal as 
outlined in the rejection to claim 26 above, but do not teach the crystal to be side 
pumped. Bowman teaches a YAG crystal (col.7 lines 51-53) wherein the medium is side 
pumped (fig. 3). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the crystal use of Shoji and Grossman with the side 
pumping of Bowman to minimize the fluence and reduce the risk of optically damaging 
the crystal (Bowman, col.6 lines 41-46). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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